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Blue nevus (nevus blau) was first described by Tièche (1), a pupil of Jadassohn,
in 1906. However, similar lesions had been described previously as "chromato-
phoromas" by Riecke, in 1903, and as "melanofibromas" by Kreibich, according
to Miescher (2). This lesion formerly has been regarded as uncommon or rare,
yet one of us (Montgomery) has seen more than 500 cases, in half of which the
diagnosis has been proved histologically. That b]ue nevi are not recognized more
frequently may result from their confusion with ordinary pigmented nevi or
because of the mistaken diagnosis of malignant melanoma. Nevertheless, Steg-
maier and one of us (Montgomery) (3), in a study of nevi in children, found no
example of blue nevus in 459 consecutive patients, and Pratt (4), in a tabulation
of birthmarks among 879 white and 217 Negro newborn children found no blue
nevi 1 week after birth in spite of the fact that 131 Negro children had Mongolian
spots.
PRESENT STUDY
This report is based on a clinical and histologic study of 200 blue nevi, 38 of which have
been reported previously (5). Of this total, 165 blue nevi had been removed from patients
seen at the Mayo Clinic; only 7 of these patients had come to the clinic because of these
particular lesions and, therefore, this group of 165 patients was a relatively unselected one.
The remaining 35 blue nevi are represented by biopsy material or mounted sections sent
in by outside physicians, frequently because the question of malignant melanoma had been
raised either clinically or pathologically. Some degree of selection was present, therefore,
in these 35 outside cases, in 3 of which metastasis was present. In addition, we were able
to study sections obtained in 2 cases of malignant nevus fusco-caeruleus ophthalmo-maxil-
laris of Ota; material in 1 case was sent in, whereas the second case was seen at the clinic.
These 2 lesions are in addition to the 200 blue nevi.
CLINICAL FINDINGS
Blue nevi may occur as the common discrete type, which usually is seen as a
single lesion but occasionally as multiple tumors in the same person. The larger
nevi are usually of the cellular type, which diagnosis can only be made on histo-
logic examination. The large plaquelike form is uncommon.
Complete data were lacking in many of the patients in this series. The size and
histologic type of blue nevi are given in the table. It is thus seen that the cellular
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TABLE I
Size and histologic type of 142 blue nevi
DIAMETER, MM. COMMON BLUE NEVUS CELLULAR BLUE NEVUS
2—5
6—10
11—20
21—30
31—35
Greater than 60
60
38
12
3
2
0
3
2
11
8
1
2 (plaque type)
Total 115 27
type of blue nevus tends to be somewhat larger than the ordinary common type,
in which the great majority are between 2 and 10 mm. in diameter.
Not all blue nevi are present at birth or start in infancy. In 17 out of 61 cases
the lesion first appeared between the ages of 30 and 50 years. Of a group of 79
blue nevi, 33 were described as blue-black, 21 as blue and 11 as steel blue. The
remainder of the lesions were of combinations of such colors as blue, gray, gray-
black, brown, brown-blue and yellow. The color is especially dense in the black
lesions, which often are mottled. The variation in color is dependent on the
location and the depth of the lesion in the cutis and the presence or absence of
melanin in the epidermis. The one lesion that was jet black showed nevus cells
lying superficially beneath the basal cell layer, whereas a blue nevus that was
mistaken clinically for a xanthoma was capped by a nevoid hyperkeratotic
overgrowth of the stratum corneum. The color of the blue nevus is due to melanin
deposited in its cells and is not caused by the presence of hemosiderin.
It was our impression that blue lievi were uncommon on the faces of people
who were lightly complected and who had white skin but that they were common
on the faces of persons who belonged to races characterized by dark skin. It would
appear that lesions on the faces of Asiatics, persons of Italian, Spanish and
Indian extraction and Negroes were often blue nevi rather than pigmented nevi.
Thus, persons who belong to a dark-skinned race are likely to have more blue
nevi and fewer ordinary moles (pigmented nevi) in comparison with persons who
have lighter skin.
Data regarding the location of the lesions were obtained in 156 blue nevi.
Many were on the extremities, 33 appearing on the dorsa of the hands, 14 on the
dorsa of the wrists, 26 on the dorsa of the feet and 9 on the anterolateral aspect of
the ankles. Thus, slightly more than half of the blue nevi were found on or near
the dorsa of the hands and fcet. No nevi occurred on the palms and only 1 patient
had a blue nevus on the sole. This is in contrast to the relatively frequent occur-
rence of the junction type of nevus on the soles and betweenthe toes. The remain-
ing lesions were scattered; 21 were found on the side of the face, temple, forehead,
scalp or nose, 16 in the lumbosacral region or on the buttock, 10 between or just
above the scapulae, 18 on various parts of the extensor surfaces of the arms, 7 on
the thoracic wall and 1 at the umbilicus. All but 6 of these blue nevi occurred
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dorsally. Females out-numbered males in a ratio of 8.5:5 in this series. Two nevi
were present in each of 9 patients, whereas 2 patients had a dozen or more nevi;
however, each patient contributed oniy 1 of their nevi to the total. Two patients
exhibited large plaques containing many blue nevi with intervening zones of
Mongolian-spotlike pigmentation between the blue nevi; each plaque counted as
only 1 nevus in arriving at our total. One blue nevus filled up periodically with
serosanguineous fluid, and only 1 lesion in the entire series was painful. Only 2
were hairy. One blue nevus was ulcerated; it was benign in type.
HISTOPATHOLOGY
Coinnon Type of Blue Neuus.—The histopathologic picture in the ordinary blue nevus
is diagnostic (fig. 1). It is characterized by spindle-shaped, bipolar, dendritic cells grouped
in irregular masses in the lower two thirds of the cutis and separated from the overlying
epidermis by normal cutis. The cells of the blue nevus are several times larger than the
dendritic cells or melanocytes in the epidermis. Early in life the cells of the blue nevus give
a positive dopa reaction. Fitzpatrick (6) has obtained positive dopa reactions in blue
nevi later in life but has not been able to obtain positive tyrosinase reactions (7) because
the lesions studied were not in an early stage of development. Dihydroxyphenylalanine,
however, represents an intermediary stage in the production of melanin and thus the dopa
reaction may be positive when the tyrosinase reaction is not.
In this series of 200 blue nevi, 170 were of the common type and 30 were of the cellular
type, 17 of the latter coming from the group of 35 sent in from the outside. If a blue nevus
showed any evidence of the so-called cellular structure to be described later, it was classi-
fied as a cellular type.
The blue-nevus cell is thickest at the center and gradually tapers at each end to a fine
point. The cells have long wavy bipolar processes and some have branching or dendritic
processes. When the cells are seen in cross section, the nucleus may be surrounded by a
clear halo, the pigment occupying a peripheral rim of cytoplasm. The dendritic processes
are brought out more clearly by staining with silver nitrate and counterstaining with
hematoxylin. The cells tend to be arranged in irregular groups or bundles throughout
the lower part of the cutis and the subcutis; they may be consolidated into one or more
large masses that show an affinity for sweat ducts, sweat glands, cutaneous nerves, blood
vessels and, less frequently, hair follicles. Varying numbers of melanophages (chromato-
phores) are present; they are distinguished from blue-nevus cells by the absence of fine
wavy bipolar dendritic processes. The melanophages also have granules of pigment but
the latter are much more irregular and larger than the granules in blue-nevus cells.
As stated previously, a clear zone of cutis always overlies a blue nevus. Dependent on
whether or not the epidermis contains pigment, the color of the blue nevus will vary.
As the blue nevus gets older it becomes more or less fibrotic (fig. 2). If sections are not
stained with silver nitrate, it is relatively easy to make an erroneous diagnosis of nodular
subepidermal fibrosis or dermatofibroma.
One of us (Montgomery) and Kahler (5) referred to the possible epidermal origin of
the blue-nevus cell and the association of early junction nevus and blue nevus in the same
section. In reviewing these cases and studying several more in which the histologic picture
was that of lentigo with melanocytes and clear cells in the epidermis, we were unable by
means of serial sections to demonstrate any transition between the melanocytes in the
epidermis and the blue-nevus cells in the dermis. Becker, Jr. (8) was of the opinion that
the blue-nevus cell originates from the neural crest, just as do the pigment-forming cells of
the epidermis. He stated that the blue-nevus cell simply had failed to migrate as far as
the epidermis and that because of its situation in the cutis, where the tissue is less compact,
the cell has a chance to become larger than the dendritic cell in the epidermis. However,
we wonder why, if the two cells are of the same origin, that the ordinary nevus cell when
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Fio. la. Typical Grdinary blue nevus Gfl dorsum Gf foot of a 46-year-old woman; the
lesioo had been present for 10 years. b. Blue ncvus of the superficial type. Note involvement
of the dermal appendages and the presence of a clear zone beneath the epidermis (hematox-
ylin and silver nitrate; x50). c. More deeply situated blue nevus (plaque type). Note blue-
nevus cells (hematoxylin and silver nitrate; XS5). d. Same lesion seen in b, showing dense,
clumped melanophages and blue-nevus cells with bipolar dendritic processes (hematoxylin
and silver nitrate; X300).
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Fio. 2a. Fibrotic blue nevus present since childhood and removed from a 46-year-old
woman. Note small amount of pigmentation revealed by hematoxylin and eosin. b. Same
lesion. Note great increase in visible pigment when section is stained with silver nitrate
(both 1<40).
it drops down into the cutis does not become larger and show dendritic processes like the
blue-nevus cell. Therefore, we cannot agree with Stout (9) and others that the blue nevus
is a variant of the ordinary pigmented nevus.
Masson (10, 11) advanced the concept that the blue nevus originates from nerve sheaths;
he described a myelinated dermal neuroma associated with a blue nevus, but admitted
that this was an exception to the rule. Whereas it is generally recognized that blue-nevus
cells may be seen about cutaneous nerves, we were unable to find transitional forms between
the cells of the sheath of Schwann of these nerves and the blue-nevus cells surrounding
the nerves. We did not find medullated or nonmedullated neural fibrils surrounding any of
the blue-nevus cells.
Cellular Type of Blue Nevus.—As already mentioned, 30 blue nevi of the cellular type
were found in the total of 200 lesions. The cellular blue nevus is manifested by the presence
of islands of cells that resemble the cells seen in ordinary junction or dermal nevi (fig. 3).
A typical cellular island is circular to oval in cross section and stands out in contrast to
the surrounding portions of the blue nevus because it is paler than the surrounding cells.
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Fin. 3n. Proliferating cellular blue nevus to show contrast between the cellular islands
(W) and ordinary blue-nevus tissue (X and Y). Note the pushing aside of ordinary blue-
nevus tissue by proliferating cellular islands (hematoxylin and eosin; X73/2). b. Lentigo
overlying a cellular blue nevus; no communication was present between the lentigo and
the underlying cellular portion of the blue nevus (hematoxylin and eosin; X105). c. Frozen
section of a highly cellular blue nevus. Blue-nevus cells are present mostly in the capsule
(X) or immediately surrounding the cellular islands. This lesion was diagnosed and treated
as a malignant melanoma (hematoxylin and eosin; X25).
The island may consist of as few as a half dozen cells or it may be several millimeters in
diameter. Some of the lesions that were classified as cellular blue nevi had only a few such
islands of cells.
The cells within these islands are syncytial. The nuclei of these cells nre basophilic,
BLUE NEVUS 231
FIG. 4a. Cellular islands (X) embedded in a blue nevus. Nete the cloudy and vacuolated
cytoplasm and the syncytial nature of the island (hematoxylin and eosin; Xl75). b. A
cellular island from another blue nevus. Note the fine dendritic processes of the blue-nevus
cells (silver nitrate; X275).
oval in contour and smaller than the nuclei of blue-nevus cells. Clear spaces may surround
the nuclei. The cytoplasm of these cells is basophilic, cloudy and vacuolated (fig. 4c). It
resembles the cytoplasm of the cells of malignant melanoma, with which, as Allen (12)
has emphasized, cellular blue nevi have been confused. No mitotic figures are found in
blue nevi and the nuclei are benign in appearance. The cells in these cellular types of blue
nevi differ from the nevus cells of the common mole, either junctional or dermal in type,
by the presence of a network of fibrils adherent to extremely thin dendritic processes con-
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taming tiny granules of melanin as revealed by staining with silver nitrate (fig. 4b). Ordi-
nary dermal nevus cells do not show this phenomenon when stained with silver nitrate.
Some of the larger cellular islands appear to be surrounded by capsules. In extremely
large cellular blue nevi, not only the surrounding connective tissue but all the ordinary
blue-nevus cells are pushed aside, and the nevus may be composed of a few large or many
small cellular islands, each surrounded by its own fibrous capsule. Most of the ordinary
blue-nevus cells lie between the layers of the fibrous capsule. It is important to realize that
a predominantly cellular blue nevus, such as seen in figure 3c, bears little resemblance to
an ordinary blue nevus or even to a slightly cellular blue nevus.
MONGOLIAN SPOT AND THE BLUE NEVUS OF OTA
Mongolian spots may occur on any portion of the body, but are seen most
commonly in the sacral region. They usually are noted at birth and disappear
within a few years. The cells in a Mongolian spot are identical with blue-nevus
cells and give a positive dopa reaction. Unlike blue nevi, in which the cells occur in
clumps and wavy groups, the cells in Mongolian spot are spaced widely in the
dermis and do not disturb the normal architecture of the skin. Occasionally a
large Mongolian spot will persist beyond infancy and may be proliferative and
change in structure to that of a blue nevus, with penetration of masses of dermal
melanocytes into the subcutis, musculature and deep layers of fascia. This oc-
curred in the patient reported on by Upshaw, Ghormley and one of us (Mont-
gomery) (13), in 1947. This patient was still alive and well at the time of writing.
Lesions recently have been described in the literature as "aberrant Mongolian
spots" (14) and "extensive blue patch-like pigmentation" (15). We prefer to
include such lesions with the nevus fusco-caeruleus ophthalmo-maxillaris of Ota.
This condition was first described by Ota, in 1930, and was elaborated on by
Yoshida, in 1952 (16). The nevus of Ota is essentially a Mongolian spot located on
the side of the face and involving the eye. The unique character of this nevus
is its involvement of the sciera of the eye and the deeper structures of the face,
including the ocular muscles, the retro-orbital fat and, in some cases, even the
periosteum of the orbit. The nevus of Ota is usually a macular lesion, but some-
times discrete blue nevi arise within it to produce a nodular consistency. The
histopathologic picture of the nevus of Ota varies from that of a Mongolian spot
to that of a cellular blue nevus. It would appear that the blue nevus, Mongolian
spot and the nevus of Ota are closely related and possibly represent different
stages of the same process.
MALIGNANT CHANGES IN BLUE NEVUS AND ALLIED CONDITIONS
One of us (Montgomery) and Kahler (5), in 1938, reviewed all the reports of
published cases of malignant blue nevus and considered that only 1, namely the
case reported by Stout, qualified as a malignant blue nevus. The lesion in Stout's
case might be regarded at present by some workers as a cellular blue nevus and
not a malignant blue nevus. Since this report in 1938, 13 cases of malignant blue
nevus have been reported. In 1 of these (17), the diagnosis has been changed
after subsequent investigation; the lesion in another case (18) was probably a
cellular blue nevus and in a third case (19), insufficient evidence was present to
support the diagnosis. This leaves the 10 cases of malignant blue nevus reported
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by Allen and Spitz (20); all these lesions apparently arose from cellular blue nevi.
Allen and Spitz divided their series into two groups. The first group consisted of
6 patients, 2 of whom died. The lesions in this group were classed as malignant
blue nevi. The lesions in the remaining 4 patients were classed as cellular blue
nevi, In these 4 patients, metastatic lesions were present that were described as
"small, discrete, and isolated to a peripheral sinus of the node." None of these
patients died, although 1 had been observed for as long as 16 years.
We were able to obtain follow-ups in 68 of the patients seen at the clinic from
whom blue nevi had been removed. Nine patients have died since the removal of
1 or more blue nevi but these lesions have not been implicated in any of the
deaths. Necropsies were not done in any of these instances. At the time of writ-
ing, the remaining 59 patients were known to be alive and well for periods rang-
ing from 5 to 25 years after removal of 1 or more blue nevi. Included in this
number were 8 patients who had had cellular blue nevi, 2 of whom had been
diagnosed by older criteria as having malignant melanomas. In 1 patient a blue
nevus recurred in the Same spot 10 years after excision; this recurrence probably
was the result of incomplete removal of the lesion.
As already indicated, metastatic lesions were present in 3 of the 35 outside
cases of blue nevi.
One case was that of Couperus (21), who has referred to it in a recent publication (22)
and who is reporting it in greater detail shortly. This case concerned a 52-year-old Mexican
woman in whom a large metastatic tumor appeared in the right groin, apparently arising
from a cellular blue nevus on the sole of the right foot. A common type of blue nevus also
was present on the sole; 10 other nevi were found elsewhere on the body, some of which
were cellular and some common in type. At present, the patient has lived for 3 years without
evidence of recurrence.
Lund (23) made available to us tissue from a patient who had a metastasizing cellular
blue nevus. This nevus had been present since childhood on the dorsum of the right foot
and had given rise to a large metastatic lesion in the lymph nodes of the right groin. The
patient, a 59-year-old man, was alive 13 years after operation.
Material from a metastasizing cellular blue nevus was recently sent in by Dr. Norman
Pond. The nevus had been present on the dorsum of the wrist since childhood but had
grown rapidly at the time of puberty. A metastatic lesion appeared in an axillary lymph
node.
It is difficult to determine whether these 3 lesions are similar to the 4 cellular
blue nevi of Allen and Spitz or whether they should be labeled as malignant blue
nevi. It is significant that none of the large series of blue nevi removed from
patients at the clinic have shown evidences of malignancy according to our fol-
low-up studies. In the afore-mentioned 3 outside cases of metastasizing cellular
blue nevus, it appeared that the malignant change in the blue nevus was pre-
ceded by a cellular stage analogous to the cellular islands of a benign cellular blue
nevus.
Malignant change never has been reported in a Mongolian spot. The nevus of
Ota, although common in Japan, has not been reported to have undergone malig-
nant change. However, we wish to report 2 such cases.
Sections from the first case were made available to us through the courtesy of Drs.
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Mime (24) and Sommerville (25), of the University of Glasgow. This case was presented
before a meeting of the North British Dermatological Association, in 1951. A young woman
apparently had had since birth a nevus of Ota involving both eyes and the left side of the
face. When she was 24 years old, a malignant melanoma arose on her left temple within the
nevus of Ota. This patient died 3 years later with palpable metastatic lesions in the liver
and other abdominal organs. Necropsy was not done.
The second patient was a 16-year-old boy who was seen at the clinic in January, 1953.
This boy had had since birth a nevus of Ota on the right side of the face. As he grew older,
the nevus had faded but careful inspection at our examination revealed a faint bluish east
FIG. 5a. Nevus of Ota on right side of face with swelling beneath right zygorna at the
site of malignant change. Note the site of biopsy on the right temple, where the lesion was
a benign blue nevus. A bluish cast was present on the right side of the face. b. Proliferating
nest of blue-nevus cells removed from the malignant mass beneath the zygoma of this
patient. Note the blue-nevus cells at X and their change into a malignant cellular stage
at Y (hematoxylin and eosin; X 180).
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to the right side of the face. The sciera of the right eye was pigmented and the huccal
mucosa on the right was bluish. Blue-nevus cells were found on biopsy of the right temple
(fig. öa). A stony subcutaneous swelling that had appeared 6 months previously was noted
beneath the right zygoma. Roentgenographic examination revealed that this mass invaded
the right maxillary sinus and both ethmoid sinuses. Two sections of this mass obtained
elsewhere revealed malignant melanoma arising in blue-nevus tissue (fig. 5b). There has
been no answer to a recent follow-up letter. In both these cases of malignant nevus of Ota,
the malignant changes in the blue-nevus tissue were preceded by cellular stages.
DIFFERENTIAL DIAGNOSIS
Blue nevi have been mistaken clinically for glomus tumors, hemangiomas,
pigmented basal cell epitheliomas, histiocytomas, ordinary pigmented nevi,
xanthomas, varieties of subepidermal fibroma and even the "tache bleu" of the
morphine addict, as well as being erroneously diagnosed as malignant melanomas.
The histopathologic picture of the blue nevus is diagnostic. One cannot, however,
distinguish clinically between the common type and the cellular type.
TREATMENT
The larger blue nevi, which histologically are likely to be cellular in type,
often extend deeply into the subcutis and, therefore, call for deep as well as wide
excision if recurrence is to be avoided. There is no preference between surgical
excision and electrocautery, based on experience in the treatment of blue nevi at
the clinic. Obviously, treatment of the nevus of Ota is limited.
SUMMARY AND CONCLUSIONS
Histologic studies were made in 200 cases of blue nevi. The common type oc-
curs chiefly on the dorsal surfaces of the extremities and the majority of lesions
are from 2 to 10 mm. in diameter. The cellular type of blue nevus, which can be
diagnosed histologically only, is dense and is larger in size than is the common
type. Blue nevi in the form of plaques are uncommon.
The histopathologic picture of blue nevus is diagnostic. Some question remains
concerning the origin of the blue-nevus cell. The blue-nevus cell can be distin-
guished from the cells of ordinary pigmented nevi; no lesion occurred in which
both types of nevus were present. The blue-nevus cell is also to be found in Mon-
golian spot and the nevus of Ota. Transitional states between blue nevus and
these 2 latter conditions may occur clinically and histologically.
Three cases of metastasizing cellular blue nevi are reported but in none of
these has death occurred. Two eases of nevus fusco-caeruleus ophthalmo-maxil-
laris of Ota are reported; in the first of these, metastasis and death resulted
within 3 years, whereas in the second, extensive local growth was present \vhen
the patient was last seen.
As in ordinary pigmented nevi, the blue nevus and its variants usually run a
benign course and do not require surgical removal except for cosmetic purposes
or when the lesion is situated in a region exposed to repeated trauma, friction or
irritation. When malignant melanomas arise in blue nevi, they are usually pre-
ceded by a change to the cellular type of blue nevus.
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